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INTRODUCING STAINLESS STEEL LIGHT POLES 



Ludwg Anselmini faced the task of capturing 
part of the light pole market for stainless 
steel. Before he succeeded he and his 
associates in this task had to learn about light 
pole manufacturing and light pole loads, and 
had to overcome the natural resistance of 
producers against different design concepts. 
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INTRODUCING STAINLESS STEEL LIGHT POLES 



In the spring of 1963 I faced the job of 
capturing part of the light pole market for 
stainless steel. I had joined The Interna- 
tional Nickel Company, Inc., in 1957 as a 
metallurgical engineer. My previous experi- 
ence included structural material work in 
aircraft and fabrication of process equip- 
ment. I had been transformed from a metal- 
lurgist to a marketing engineer and had been 
presented with the challenge of developing 
new uses for nickel-containing materials in 
the major markets. 



We were spurred by the belief that if this 
development were successful, it should 
bring stainless nearer to the long-range goal 
of also penetrating the markets for flag 
poles, overhead sign supports and high- 
voltage transmission poles. Before the job 
was completed a dozen people from our 
marketing organization, including district 
engineers, consultants, and a number of 
manufacturers had been involved in this 
effort. 



In talking with suppliers of light poles in 
the New York area I found that such poles, 
generated by the federal road construction 
program, were made of wood, concrete, 
steel or aluminum. The greatest use of 
wood poles was for rural and suburban 
areas where a pole serves primarily for 
electric power and telephone lines, and 
secondarily for supporting a metal bracket 
arm for a light fixture. In addition, wood 
poles were used on a few parkways for 
their esthetic effect and some attention had 
been given to developing a laminated wood 
pole. Concrete poles, reinforced with steel 
bars, did not comprise a growing market 
because they spall during freezing and 
thawing weather and are deadly when im- 
pacted severely by a vehicle. Our job at 
Inco was to concentrate on metal light 
poles and to show the advantages of stain- 
less steel over carbon and low-alloy steel 
and over aluminum. This was no easy 
assignment because steel and aluminum 
were well entrenched. We soon learned that 
to succeed it would be necessary to develop 
new and different designs and fabricating 
procedures for practical production of 
marketable stainless-steel light poles. 



MARKET SURVEY 

Our study and evaluation of the metal 
light-pole market disclosed evidence for a 
10-year growth from 120,000 poles per 
year in 1.960 to 170,000 per year in 1970, 
and a strong and growing position for 
maintenance-free poles. The capture of 30 
percent of the metal-pole market by alumi- 
num, since World War II, indicated a good 
climate and technical position for mainte- 
nance-free stainless steel. However, the 
commercial position of stainless steel for 
this application had to be investigated. 

In 1963 only carbon or low-alloy steel and 
aluminum were used for metal light poles. 
Exhibit 1, Columns 1 and 2, gives the 
mechanical properties of interest on steel 
and aluminum for fabricating light poles. 
1 made a brief study mostly by phone 
calls of how these materials were fabricated 
into light poles to gain background and 
because some of the techniques might 
work for stainless steel. 

We learned that steel obtained and retained 
its leading position by virtue of its low cost 
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and relatively high strength and modulus of 
elasticity. Its main disadvantage is that it 
requires frequent painting. Of course, this 
can be and is minimized somewhat by 
hot-dip galvanizing and by use of high- 
strength low-alloy steels that give improved 
resistance to rusting. Most tapered steel 
poles are formed from sheet on a press- 
brake and longitudinally seam welded (one 
seam). In davit-type poles the goose neck is 
formed by bending after welding. Separate 
mast arms can be bolted or welded to the 
straight shaft. 

Aluminum achieved one-third of the metal 
light-pole market since 1 945 by promotion 
of its low-maintenance and lightweight 
features. Redesigning or specification 
changes surmounted its disadvantages of 
low modulus of elasticity, poor impact 
properties, low strength and poor wettabil- 
ity. Some aluminum light poles are press- 
brake formed from sheet and welded in a 
manner similar to that used for steel, but 
most start as a tubular extrusion that is 
spun-tapered to size. Most aluminum poles 
with cast bases meet the Federal break- 
away safety requirements.* 



DEVELOPMENT OF A COMPETITIVE 
STAINLESS-STEEL LIGHT POLE 

Column 3 of Exhibit 1 gives the mechanical 
properties of the chromium-nickel stainless 
steel used for light poles. A comparison of 
these properties with those for steel and 
aluminum, also given in Exhibit 1, shows 
that the stainless steel offers more strength 
and better ductility than the others. In 

•Federally sponsored highways require that poles have 
break-away safety bases unless they are placed more than 
30 feet from the edge of the road. 



addition, its stiffness (modulus of elastic- 
ity) is identical to that of the steels. 

Corrosion resistance is the main advantage 
of stainless steel. For more than 30 years 
nickel-containing stainless steel has demon- 
strated its resistance to corrosion in urban 
and industrial environments. It has been 
accepted widely for building and store 
front entrances and building sheathings, in 
the same atmospheres which light poles 
must endured 

Although dirt accumulation is inevitable 
for all materials in polluted atmospheres, 
nickel stainless steel tends to retain its 
metallic luster through the natural washing 
action of the rain. Also, it offers resistance 
to the salts used in winter snow removal 
. . . salts which can be highly corrosive to 
the metals, alloys and coatings ordinarily 
used for light poles. 

It was not enough for stainless steel to have 
highly favorable mechanical and corrosion- 
resistance properties. It had to be econom- 
ical in spite of the higher cost per pound. 
We tried to achieve this by superior design. 
We learned that the design technology for 
poles was highly empirical and design effi- 
ciency needed refinement if the most desir- 
able economic position was to be for stain- 
less steel. 

To begin with we wanted to know the 
forces to which light poles are subject. The 
weight of pole and light fixture is one such 
force; wind produces another. To learn more 
about the wind forces Inco arranged for tests 
by the Warnock Hersey Company in Toron- 
to who exposed light poles to the blast 
of an airplane propeller which generated 
a wind up to 1 00 miles per hour. The light 
poles were equipped with strain gauges to 
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measure bending stresses and the natural 
frequencies and modes of vibration were 
also investigated. 

Inco also engaged the services of a specialist 
in light gauge design. Mr. W. R. Petri had 
been an aircraft designer with 
Messerschmidt. He now practiced as a 
consultant in Toronto. Based on the wind 
tunnel results he was able to apply basic 
equations, which he had developed for 
tapered cantilever beams, to evolve an effi- 
cient and effective method of light-pole 
design analysis. A sample of his calculations 
for tapered light poles is presented in 
Appendix A. 

Using Petri's approach, we analyzed repre- 
sentative light-pole configurations. The 
results indicated that with wall thicknesses 
in the range .062 to .072 inch, light-weight 
designs were possible within the pricing 
structure set by the competing aluminum 
light-pole market. 

I now went travelling. I visited the major 
producers of light poles to discuss these 
designs and their economic aspects and to 
try to interest them in producing stainless- 
steel light poles. At first no one wanted to 
"break the ice" and progress was slow. 

Finally several light-pole producers decided 
to fabricate a few experimental stainless- 
steel units based on their own design 
criteria. These poles were commercially 
unfavorable because they used heavy wall 
thickness and the material costs were too 
high. This happened despite all our work 
and discussions on proper design. 

Discouraged but not dismayed, we per- 
sisted in emphasizing the proper design for 
. stainless poles with the light-pole pro- 



ducers. Eventually we were successful when 
the Millerbernd Manufacturing Company, 
Winsted, Minnesota, took advantage of our 
lightweight designs and produced several 
experimental poles. This production estab- 
lished favorable fabricating and material 
costs and indicated that orders could be 
filled using V* hard, AISI Type 301 (17 
chromium-7 nickel) stainless steel (Exhibit 
1). (Fabricating details are discussed in 
Appendix B). 

To stimulate production of stainless-steel 
light poles at Millerbernd, we ordered 10 
poles for installation at our new Paul D. 
Merica Research Laboratory and 12 poles 
to be used for trial or demonstration instal- 
lations throughout the country. The first 
trail installation was in Philadelphia, 
Exhibit 2. Trial installations followed soon 
in St. Paul and Toronto. We arranged to 
give the attendant publicity a wide distribu- 
tion. 

Our publicity department assigned a man 
to this job. He liked the topic and spent 
about a quarter of his time during the next 
year arranging for radio commercials, 
articles in trade magazines for municipal 
officials, illuminating engineering maga- 
zines, our own publications and so on. 

In conjunction with efforts by our district 
offices* and the publicity campaign, orders 
were developed for production quantities 
of stainless-steel light poles. Before the end 
of 1965, 24 poles had been installed and 
the Millerbernd Manufacturing Company 
had orders for 148 more, including repeat 
orders from Philadelphia and St. Paul. By 



♦International Nickel has 11 district offices in the USA 
(and similar activities in other countries) primarily to 
develop new markets for nickel and its alloys. 
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mid- 1968 Millerbernd had sold more than 
4000 stainless poles in competition with 
aluminum. Many of the other light-pole 
manufacturers were encouraged in 1965 by 
International Nickel to investigate stainless 
light-pole production and marketing in con- 
junction with stainless-steel producers such 
as U. S. Steel Corporation, Crucible Steel 
Company, Republic Steel Corporation and 
Allegheny Ludlum Steel Corporation. 
Typical examples of stainless-steel light 
poles are shown in Figures 2 to 4 of 
Exhibit 2. 

Before the end of 1968, W. R. Keegan & 
Company (formerly Sectional Poles, Inc.), 
Havertown, Pa., had sold about 1000 poles 
that feature construction with telescoping 
6-foot sections that are fitted together at 
the job site, as shown by Figure 5 of 
Exhibit 2. Union Metal Manufacturing 
Company, Canton, Ohio, has stainless-steel 
light poles as catalog items. By 1970, about 
10,000 stainless steel light poles had been 
installed and new installations continue at 
the rate of about 4000 per year. 



METAL LIGHT-POLE DIMENSIONS AND 
WEIGHTS 

We have mentioned that designers, spon- 
sored by International Nickel, analyzed the 
load requirements established by the light- 
pole industry and selected stainless wall 
thicknesses of .062 to .072 inch. This gives 
a material weight of 160 pounds for a 
typical stainless pole. 

A very popular-sized light pole comprises a 
25-foot shaft with a 9-foot bracket arm. It 
will support a luminaire 28 feet above the 
ground, as specified by NEMA, with a 
transformer base, and 26 feet in the air 



without the transformer base. In carbon or 
low-alloy steel this pole is supplied with an 
11-gage (0.122 inch) wall, and weighs 335 
pounds. In aluminum it has a 0.188-inch 
wall thickness and weighs 160 pounds. The 
aluminum and stainless-steel poles cost 
about 1.8 times as much as a carbon or 
low-alloy steel pole. 

The aluminum industry has proved for us 
that purchasers of metal light poles are 
willing to pay a 50 to 100 percent premium 
for a pole that needs no maintenance. By 
taking advantage of this preference, stain- 
less steel is fitting into this market and 
solving some of the problems that are 
arising because of replacements of incan- 
descent types with heavier lighting units 
comprising mercury-vapor luminaires. 

The new lights have a ballast integral with 
the bulb and replace a 35-pound incandes- 
cent unit with an 80-pound unit with a 
larger projected area for more wind loading 
at the end of the bracket arm. Here is an 
opportunity to use the superior strength of 
stainless steel to advantage and this is being 
done in many cities. 5 

The light pole market is expanding under 
the pressure of better lighting requirements 
for traffic safety on all streets and highways 
and for citizen protection at night in urban 
areas. The sales appeal of brightly lighted 
parking lots at shopping centers and 
theaters and well-illuminated gasoline 
stations has led to the use of more light 
poles and larger luminaires. 

The federal highway program advocates 
illumination of interchanges and urban 
by-passes as a minimum requirement. As 
already mentioned, federally sponsored 
highways require that poles have 
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break-away safety bases unless they are 
placed more than 30 feet from the road's 
edge. Stainless designs that meet all break- 
away requirements have been tested and 
are being used. Incidentally, the break- 
away base types are used only on highways 
where there is no pedestrian traffic. The 
growth of this program plus the movement 
toward more suburban shopping areas, and 
the "downtown" area improvements to 
counteract this trend, are predicted to 
increase the light-pole market by around 3 
to 5 percent each year for the next ten 
years(1969-1979). 



Development of the stainless-steel light 
pole market and the attendant build-up of 
manufacturing potential and capability will 
help greatly in penetrating the flag-pole, 
overhead sign-support and high voltage 
transmission-pole markets with stainless 
steel. These associated components can be 
built from sheets, basically the same way as 
light poles, and the low-cost fabricating 
techniques, learned and used for light 
poles, will apply. 
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Figure 1 . Philadelphia was the first city to 
install nickel stainless steel light poles for 
modernization of downtown areas. Other 
cities, industrial parks and suburban devel- 
opments, across the country, have incor- 
porated these light poles in their planning. 



to*. 



iff r y 



Figure 2. This 1 2-foot pole illuminates a 
city park in Montreal, Quebec. It was fab- 
ricated from Type 301 stainless steel with 
a No. 2B finish. 
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Figure 5 .This sectional stainless-steel light pole 
can be field-assembled easily by fitting one 6-foot 
light-weight tapered section over another. Such 
poles can be packaged for delivery and storage as 
a complete lighting unit in a 7-foot carton. 
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FOR I LIGHT POLE 




FOR I LIGHT POLE 



Rectangular sheet of metal is cut as shown for two tapered light poles. 
Each cut piece is formed on a press brake into a round, hexagon or oc- 
tagon (etc.) and welded (1 seam). 

Figure 6 •Schematic illustration of the cutting of a rectangular sheet of metal for 
fabrication of two tapered stainless-steel light poles. 
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APPENDIX A 



Sample Calculations of Stresses and Deflections 
for a Stainless Steel Lighting Standard (Pole)* 
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«0 



*0 



6.0*0.0. 

tor C 



TYP SECT. 




A. Loading . w 
IOO MPti Wind 

Wind pressure on projected 

area of round surface - 

2C 5 Lbs/Ft 2 
Wind pressure on a// ofher 

surfaces -35.3 lbs/Ft: 2 

3. LutYtlNAlQ-E. . 

Mercury vapor, weight G, -50 Lbs 
Projected area A t * 25 Ft 2 
Wind toad on Luminaire 
F, * 2.5*35.3 * 3 9.5 Lb&. 

C. Davit . /a,+ *o\ 9 

Projected area (^7^)^(3 ^ 226 Ft. z 
Wind toad on Davit F 2 *2. 23*20.5 

^46.3 Lbs. 
C.G. of projected area 

<Z ( 2*5*4. l \ _ a n p , 

e 2 = J( 5+4.1 )' 3J0Fh 

D. Shaft . /s + a\ ~ ~ 
Projected oreo A 3 = ( f^fj x 25 * 13.55 Ff 2 

Wind hod on Shaft F 3 = 13.55*20.5 = 273.5 Lbs>. 
C.G. of projected area e 3 = j(Tj£j^) m jf*% F }' 

2500Ft 

E. MAT£G/AL . 

Stain/ess steel 301 hard 

Yield Strength <T 0 , Z -15^000 psi min. 

5*2 Q *IO € psi 
Wall thickness t - O.OT2" 

F. 3tG£SS£S . 

Wind± to the plane of Davit 



T/er- /A 



These suggested calculations, made in August, 1963, by 
W. R. Petri, Consultant and Professional Engineer, ^, 
Gait, Canada, for International Nickel are for informalton 
only. International Nickel does not assume responsibilty 
for users designs. 



APPENDIX A 

/.SECTION 3" 3 

a, & ending Moment due to uuind. ECL465 
M 4 ' 69.5*(23-25)+46.6 *l.75 = 2(56.5 +61.9 

* 35 0.4 Ft. Lbs. = 42 05 in. Lbs. 

Sending due to uj eight of Luminoire 
M 5 ■ 50. 6 -3 OO Ft. Lbs. - 360O in. Lbs . 

b, Propel ies of Cross Section 3~3; 

Tube 5*0.072 
Area * Ml 5 in. 2 

Moment of Inertia 1*3.365 in.* 
Section Modulus S* 1.354 m.$ 

C* Stresses . 

Bending stress due to uuind 

* ■ ffi? ■ * 

Max. shear stress due to uuind 

_4 „ 695 +46.6 ir ~ . 
7*mo*. = J X -7775 = PSI 

Bending stress due to uj eight 

of Luminoire : 

_ 3GOO _ . 
O5 - J 354 - ± 2600 pst 

Compressive stress due to 
ujeight of Luminoire : 
SO 

S U73 " i££*l 

The resultant stress in bending: 
. 3105 + 2660 _ yir ._. 
7T 4075 ps 1 

and the compression 0% - 45 

0~4.5* - 4l2Q psi 

Torsional Moment 
M T * 69.5*6 +46.6*2 = 666.6 Ft Lbs. 

s &OOO in. Lbs. 

Shear stress due to torsion : 
Max.. shear stress % 7 =165 + 2950 

= 3113 psi page2of7 
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The resultant stress is the combination KL 16 . 5 

of , r 7 and 

<T reA *V3/05*+3*2950 z +45 
s ^q.64«l0 6 +26./l*lO e +45 
s £979+45 * 6Q24 psi 

& Section c-c 

a. Properties at Section C"C: Tube 3*0.072 
Area * 1.795 In 

Moment of Inertia I = Z3.73 in.* 
Sect ton Modulus 5 - 3.445 in.* 

b. Bending Moment due to ujind 

M a - 69.5 *2 6 + 46.6 *26.75 + 273.5 *J '1.54 
*2505 + 1252+3215 "6972 Ft Lbs>. = 33,650 in. Lbs 

Bending Moment due to oueight of Luminaire 
and torsional moment are the same as for 
Section 3" 3. 

The oueight of the Davit and the shaft uuith 
a 0 = 6> 26 

G 2 = &26 p. 29<(25+6)*l?*0.072 (4 + 20$)- 145.6 Lbs,. 

C* Stresses . (#50 

Bending stress due to ouind <T e = ^ = ± 24,300 psi 

Max.. shear stress due to ufind r Bmcu =-jx 7 775 

*-3Q& psi 

Bending stress due to oueight of Luminaire 

3600 
<r«* J^j = ± IQ45 psi 

Compressive^ stress due to oueight of Luminaire 
+ Davit + Shaft 



„ - 5Q +145.6 _ _ _ ... 

" 1.795 " /C9 r 3/ 



5hear stress due to torsion 

T >>- 2^445 - ll<30 P*' page 3 of 7 
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The resu ltant stress - 

/j- . mV243OO+3*//60 2 +109 *V5 90.49 * 10*+ 3.04 « tO 6 +109 



s 24,360 + /0<? * 24,469 psi 



- . £ t ?9*lO* it 72«lO'* - 
NOUJ oi.z D 75*10* (Q-O072) " 

For above volue — *"* ~O.S<33 (see Fig.S of 
Commentary on 7 ** "Light Gage Cold- Formed 
Steel Design Manual % A IS/). With safety factor 
=1.95 oliOLuabe commpressive stress is : 

I. Ancmoa Bolts - Four Anchor Bolts placed on 13" center 

diameter. 

the max. tensile force for one Anchor Bolt is : 
F ^ 63,650+3600 s 474Q LJbA% 



p» Is. 



^. DSFLeCTlONS 




L t Due to constant Moment at Shaft 
a la | Due to single load at Day it 



The constants? ; C 0 9 3.I4 

D *?.9 */0 6 ps>i shearing 
modulus of elasticity 
R L *4.0" 

R 9 *2.5" V For Shoft 
L*25'*300' 
2^2.5" 
J2 0 *2.03" 
L *&*72" 
t « 0.072" 



* For Dovit 



Fiq. 2 A 



A* 9 



Me 



^LJ 2 ; m q '3<bOO in. lbs. (see. Paragraph F. I. a!) 

OQ (300 3.6*10**5.56 */0 3 

2*eq */0**3J4 * 0.072 4 ) ' '2*2?*/0< > *3.l4*7.2*l0'' : xe.5 z 



3<2>00 



At - Q.247" 
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Top vieuj of y — 
Stanctard Ay<t 



Fig. 3 A 



Due to wind load at Arm 
Due to single force ot Arm 

Due to torsion of Shaft 



Ays Due to ufindlood at Shaft 

Ay* \ Due to single force and constant 
Sending Moment at Shaft 

M p *L*(&L+eo) ; M * 3 <S00 in. Lbs. 

(see Paragraph F./.a.) 



3600*300 (4.0 + 2.5) 
r " 2*29*l0 6 *3.l4«0.072*42*2.5e 
3.6*10 3 *3*10 S *6.5 



2*29*I0**-3.I4*7.2*10' Z *I6*G>.25 

Y g M*3*6.S - Q.536 *I0' 3 (in Radians) 

T 2*29*3.14*7.2*16*6.26 — — ' 

A z = L*r * 72* 0.536 */0~* =33.6 */0~ 3 = 0.0336" 

A, = -44r-J^) 3 [l^(l^)%F--50Lbs.(We',gh}of 
**Co*t[e L +eJ i 4\ Rj y Luminals 



^3*£*C 0 *t[RjR o J I 4\ RJ J Luminairi) 

2*5Q ( 72 \*(, + 3( 2Q5\Z) 

Zz ~ 3k29*IO**3.I4*0.072\2.5+2.05) I 4\ 2.3 J J 



- lOO*4.Q75*l0 3 *3.03 _ 4.076*3.03 _ n nri>r » 
~ 3*29*10**3.14 *7.2*IO-*~ 3*2.1*3.14*7.2 - U - U(0 *<* 

A r = A 2 ,+ A Z2 =0.0336 + 0.0626 = 0./0/2 " 

A 2F ( L \*[!* d (!\ 2o \\\ M& f L \ 2 

3*6*C 0 *t\RL+Ro) I 4\ RJ J 2*t*C 0 *t*R 0 \Rj 

7*39.5+46.3 '136.3 Lb*. (Dovit and Shaff) 

Me' M4* 4205 in. Lbs (see Paragraph F. I. a) 
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3*29*IO**3J4*O.Ol2\4+2.S) Nl 4 J j 

42Q5 (300VZ 

2*29* 10^*3 J4*0.012*2.5\ 4 / 
2xl.3<£3 */0 2 * 9.65 */Q**2.96 . 4. 205 */0 3 *5.56 */0 3 
S Jx29*'0**3./4*7.2*/0"2 2*21*10**3.14*1.2 *I0' 2 *2.5 

A 2 * 1.363 x9.S3* 2. 96 4. 2Q5 *5.56 
SSf 3*2.9*3.14x0.72 2*2.9x3/4*0.72*2.5 
^4.060^0.114 « 4.774 " 

* y '= 6*£*a*t*v Y' ^^y j P'j44- a/423 P 3 ' 



0.625 
J2c 4 



* z ~ 6x29*I0**3.l4*0.012*4 2 C (/+0.625) 3 J 

A O.I423 *e/*lQ 6 fe, 2.4061 , 

2s4 s 6*29*/O e *3J4*1.2*lO'S*/6\ 4.29 J 
1.423*6.1*10* - /A *g>» 
'6*2.1*3.14*1.2*1.6 ~ L22£ 

V = 4^7^0^ * = aOOO^ ^s.^« Par. * /. c.) 

£000 *3QO(4+2.5) 2.4*10**6.5 : 

V s 4 x <?. 9 */0 <s *3. /4 *0.0 12*4**2.5*' 4*9.9 */0 6 *3. 14*12 */0" s *I6 *6.25~ 

* ^^^^ s **' 7 « r/2oc//bn6) 

A^s = 12*0.0/743 5 A£££" 

A** — ^ (tt^Y [l+4r(l+7rY\\ F* 69.5 Lb*. (See Par. B. 



2*69.5 



3*29*/O e *3 



J4 * 0.012 [2.5 + 2.05 J V 4V 2.5 J j 



2*61.5*4.Q15*/0 3 *3.03 _ 2*6.95*4.075*3.03 . 0 //? « 
Z£T 3*29 */0**3./4* 1.2 */0-* " 3*29 *3J4* 7.2 ' 
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A Q./4 23 * 72 4 /+q.6e + 2*o.62 2 \ 

* s ~ 6*29*10**3.14*0.072*2.5* \ c " (7+aa?) 3 J 

_ 0.1423*26.9*10* f p 3. 765 ) 

" ' 6*29*10**314*7.2 *IO'**6.25 [ c " 6.03 \ 

A - 1.423*2.61*1.475 _ 0 ooV , 
6*23*3.14*0.72 *6. 25 " u ' u *° 

Ay = A*, + A % + A*/ 3 + A^ + A^ *4.174*I.B52 +1.255 + a//£ + 0.023 

Ay = 7.996"* a" 
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PROCEDURES DEVELOPED TO PRODUCE 
AND ERECT STAINLESS POLES 

Tapered stainless-steel light poles are fabricated from sheet, as indi- 
cated in Figure 6,of Exhibit 2, just like ordinary steel poles (already 
mentioned). The difference is that after welding, instead of being 
blast cleaned to white metal and prime painted, they are either belt 
ground, or blasted with glass beads, or treated in a bath containing 
HNO3 and rinsed thoroughly.^ After drying they are wrapped for 
shipment. 

The sectional stainless-steel pole comprising tapered 6-foot 
lengths, Figure 5 , also is fabricated from sheet. These tapered 
lengths are nested for shipment. 

Lightweight types of stainless-steel poles are erected by setting in 
the ground to a suitable depth; no corrosion protection is needed. 
Heavier poles use a stainless-steel base flange and stainless-steel 
anchor bolts which are immersed to a suitable depth in concrete. 
The anchor bolts, head down, are supported in a wire cage before 
the concrete is poured. 
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